The morality of human beings, defined as our ability to determine whether our actions are right or wrong, depends not just on following rules but also on understanding the impact of our actions on another person. How we understand the impact of our actions on another person depends on our state of consciousness, which is mediated by our brain and nervous system. We propose a framework for encouraging both a discussion of and also the scientific study of the biological regulatory systems involved with morality. Key Words: morality, self, biology, neuroscience
gaining emotional access to a caregiver. To scientifically investigate attachment seeking, Ainsworth invented a videotaped procedure (Ainsworth et al., 1978) that made it possible to code caregiver-child interactions and classify children according to one of three attachment patterns: secure, insecure, or disorganized/disoriented patterns. These attachment patterns have been shown to correlate with styles of interpersonal behaviors lasting into adulthood. A former student of Ainsworth, Mary Main, currently directs her attention to the caregiver. She, together with Eric Hesse, use a highly structured system (Hesse, 1999) to rate various aspects of the caregiver's autobiographical narrative so that the adult can be reliably classified into attachment patterns that both reflect how the adult bonded with his or her parents in the past and also predict how the adult will bond with his or her own children in the present or in the future (Hesse and Main, 1999; Hesse and Main, 2000) . Main and Hesse's work provides an understanding of how attachment relationships established in the first three years of life form the template that we use to regulate our emotions and an understanding of how we communicate that template both verbally and nonverbally from one person to another and from one generation to another.
Neurobiological origins of the self and interpersonal experience
For understanding the neurobiological origins of the self and interpersonal experience, we draw upon the work of psychologist Allan Schore and psychiatrist Daniel Siegel. Schore's work supplies the neuroanatomic and neurophysiologic underpinnings of the observational research of Bowlby, Ainsworth, Main, and Hesse. He stresses the importance of the rapid growth and structuring of the right orbitofrontal cortex of our brain in the first eighteen months of life for the development of the self. The orbitofrontal cortex anatomically and functionally connects through neural networks with the limbic system, which mediates our emotional and social information, and with the brain stem, which mediates our arousal and physiological states. In the first eighteen months of life our right brain stores an internal working model of our attachment relationships, specifically our strategies of emotional regulation. We store this nonverbal socioemotional information in our right cerebral implicit-procedural memory. The right hemisphere, then, is the substrate of autobiographical memory. (Schore, 1994; Schore, 2000a; Schore, 2000b; Schore, 2003a) . Siegel extends Schore's work by focusing on the neurobiological origins of our interpersonal experiences. Specifically, Siegel introduces the concept of interpersonal attunement as the way that our brains directly influence and change each other (Siegel, 1999) . Both Schore and Siegel emphasize the importance of the first three years of life where the attuned exchanges between caregivers and child structure the neural networks and physiology of the rapidly developing right brain. They see the development of internal emotional regulation as the organizing principle of both psychological development and also brain maturation.
Biological correlates of spiritual experience
Recently, information about the biology of spiritual experiences has been emerging from various sources, including philosophy and several disciplines within medicine (Austin, 1999; Churchland, 1995; D'Aquili and Newberg, 1999; Greenspan, 1997; Newberg et al., 2001; Revel and Ricard, 1998; Solms, 1996) . These sources describe different states of human consciousness and point to the idea that although there are different routes to specific states of consciousness, alternate states do exist beyond our ordinary states of consciousness. Morrison Ordinary states of consciousness include our daily waking state during which we are aware of our perceptions, thoughts and feelings; our slow-wave sleep state during which our awareness usually has no content; and our desynchronized sleep state during which we dream. Beyond these states neurologist James Austin (1999) has described two meditative states of consciousness (shallower and deeper), three extraordinary alternate states of consciousness (heightened emotional awareness without sensate loss, absorption without sensate loss, absorption with sensate loss), and three advanced extraordinary alternate states of consciousness (insight-wisdom, ultimate being, ongoing enlightenment). The states of consciousness beyond the ordinary can be accessed through religious and spiritual practices that throughout history have provided human culture with moral codes.
Mystics of all great religions across cultures and time describe virtually identical experiences of a state of consciousness where their awareness senses unity and attunement with all of creation and with the transcendent. Austin (1999) calls this state one of unbounded external and internal awareness and considers it an advanced extraordinary alternate state of consciousness. The late psychiatrist Eugene D'Aquili and radiologist Andrew Newberg (1999, p. 14) call this state the "state of absolute unitary being." Biological correlates of this state include electroencephalogram changes (Austin, 1999) , autonomic nervous system changes (Austin, 1999; Newberg et al., 2001 ), brain metabolism changes (Austin, 1999) , and brain-imaging changes (D'Aquili and Newberg, 1999) .
Brain scans of people in these extraordinary states of consciousness suggest how these states work together with the limbic system and brain cortex to explain spiritual experiences as neurologically real functions. We will describe some of these research findings later. For now, we suggest that the biological correlates of alternate states of consciousness link the biology of spirituality with the biology of interpersonal attunement.
While it is well known that anatomic and physiological reactions do give rise to behavior and that circumstances do cause changes in our biology, the effects of our biology, psychology, and sociocultural circumstances on our spirit and our spirit's effects on them have been neglected. Considering these interactive effects has led us to hypothesize how biology may be one of the determinants of human moral behavior.
Definitions of concepts
The central concept that we have coined for understanding how biology influences morality is: attuned consciousness. When Attuned consciousness is the interactive exchange of information and energy between one human being and another, between one human being and other elements of creation, and even between different aspects within one human being, that is between our biological, psychological, social and spiritual aspects. We view attuned consciousness as a manifestation of our spiritual aspect and as related to our psychobiospiritual state of being. It flows as a mutually interactive exchange of information and energy among our various aspects. This multi-directional flow of attuned consciousness influences how our brains develop, how our minds develop, how our bodies function and determines who we are and what we do. Our deliberate inclusion of a spiritual aspect of human personhood in addition to our brain and to our psyche reaps the benefit of bringing the soul back into our conceptualization of human personhood. Even though in modern times the human psyche is equated to the "mind," the ancient Greeks considered psyche to be the "soul." Soul is defined by Webster as "the spiritual principle embodied in human beings" (Gove, [1916 (Gove, [ ] 1970 . Thus by using soul in the sense of our spiritual aspect of personhood, we reclaim the original Greek meaning of psyche and move out of mind/body dualism.
We define spirit as that which enlivens us. Spiritual is the ineffable quality of our relationships. This includes the quality of how we each live into our personal being, that is, into the unique internal relationships among our biological, psychological, sociocultural, and soul aspects. Spiritual also includes the ineffable quality of how we live into our interpersonal relationships. And, it includes the ineffable quality of how we live into that which exceeds us utterly, which is commonly called spirituality. Our definition of spirituality is consistent with that of researchers King and Dein, who define spirituality as "a person's experience of … a power apart from their own existence. It may exist within them but is ultimately apart. It is the sense of relationship or connection with a power or force" (King and Dein, 1998, p. 1259) .
In our daily living, we experience spiritual/biological interactions as the functioning of our brain that mediates our consciousness in terms of our state of being responsive to sensory stimuli. We experience spiritual/mind interactions as the functioning of our brain that mediates our consciousness in terms of our awareness of subjective experiences.
Thus attuned consciousness builds on the concept of consciousness. Consciousness derives from two Latin words: scire, which means "to know," and cum, which means "with. " While consciousness is "to know with," attuned consciousness is "how we know with." It is how one consciousness connects and interacts with another consciousness.
Morality
What is morality? The word moral comes from the Latin moralis meaning "of customs" and is etymologically related to the word mood. Webster defines moral as "relating to principles of right and wrong in behavior," and "sanctioned by or operative on one's conscience" (Gove, [1916 (Gove, [ ] 1970 . Our conscience is our capacity to reflect on the effects of our behavior on the personhood of another (Morrison and Severino, 1997) . We know our effect on another through attuned consciousness, that is, through the interactive exchange of information and energy occurring within the encounter.
Morality, thus, is based on relationships (Bekoff, 2003) . To the extent that the way we attune to one another produces biological states that influence our being, our morality derives both from our relationships and from our biology. In other words, what we deem to be right or wrong is relative to our biological state.
We are proposing, then, that morality flows from the moods we create in others and ourselves by our actions. We have defined morality as our ability to determine whether our actions are right or wrong depending both on following rules and also on knowing the impact of our actions on another through our attuned consciousness. Without attuned Morrison 
Resonant and dissonant attunement
Attuned consciousness is innate in human personhood. Bowlby called our attention to attuned consciousness when he observed that we are born with an innate capacity that promotes attachment behavior. We see attuned consciousness and feel it at work between mothers and infants gazing at each other when mother's smile elicits her infant's smile or the infant's smile elicits mother's smile and fills both with joy. Mother's frown elicits her infant's distress, or infant's frown elicits mother's distress, and both suffer distress. The longer an infant looks at his mother's face, the more he expresses her mood, and vice versa. The experience is bidirectional, with the emotional expressions of the one eliciting emotions in the other (Bowlby, 1969) and eliciting the same emotions in anyone observing the experience with attuned consciousness. A joyous experience is the result of consciousnesses connecting in resonant attunement. A distressing experience results from consciousnesses connecting in dissonant attunement.
The biology of resonant attuned consciousness differs from the biology of dissonant attuned consciousness. Schore and Siegel's work provides one explanation of the difference. Within the experience of joy, the emotional state resulting from resonant attunement, they understand that our orbitofrontal cortex facilitates a state of balanced autonomic nervous system arousal. Part of the biology of joy is the limbic system's release of dopamine (Schore, 1994; Schore, 2000a; Schore, 2000b; Schore, 2003a; Schore, 2003b) . Siegel calls this an experience of "feeling felt" by another (Siegel, 1999) .
Different physiological states derive from the experience of dissonant attunement depending on the nature and severity of the dissonance. One of these states appears naturally in toddlers at about fifteen to sixteen months when socialization begins. The toddler runs to mother expecting a joyful response from her (a mutually attuned elation) and, instead finds unanticipated non-cooperation. This triggers a shock-like reaction where the toddler's physiological and emotional response is one of rapid reduction of arousal as his autonomic nervous system suddenly shifts from sympathetic dominance to parasympathetic dominance. The toddler stops in his tracks, slows down, and loses interest in his environment. Part of the biology of this shock-like reaction is the offset of the limbic system's release of dopamine and the onset of noradrenergic circuits together with a reduction of endorphin levels and elevation of corticosteroid neurohormonal activity (Henry and Wang, 1998; Schore, 1994; Schore, 2003a; Schore, 2003b; Wang, 1997) . We call this as an experience of non-traumatic dissonant attunement.
Other experiences of dissonant attunement are overwhelming, such as occur with physical, emotional, or sexual abuse. We propose that these traumatic dissonant attunements split our state of consciousness into the simultaneous experience of our self as defective and the other as critical, judging, and invading. According to Schore, both parasympathetic and sympathetic nervous systems are aroused producing a hyper-aroused limbic system that triggers feelings such as humiliated fury and retaliatory rage (Schore, 1994; Schore, 2000a; Schore, 2000b; Schore, 2003a; Schore, 2003b Non-traumatic dissonant attunement experiences are necessary for human socialization and eventually foster empathy, which is awareness of attunement or what Siegel calls "mindsight" (Siegel, 1999) . Socialization leads to empathy through both resonant and repaired dissonant attunement experiences. In other words, the interactive regulation of right brain attachment biology is the substrate of empathy. From this substrate springs our morality.
We are proposing, then, that our morality reflects the state of being we live in, including the biology of that state. If we live in a state of joy such as occurs when our autonomic nervous systems are balanced and our limbic system is secreting dopamine, we experience love and our morality expresses valuing based in love. If we live in a state of humiliated fury or retaliatory rage such as occurs when both our autonomic nervous systems are aroused and our limbic system is hyper-aroused, we experience fear and our morality expresses judging based in fear.
Human personhood
We can now conceptualize the nature of being human based on our innate potential to desire resonant attunement. For this potential to develop to its fullest, it must meet and be met by a similar desire for resonant attunement from another person. For the human infant this will be his or her caregiver. The right hemisphere of the caregiver's brain serves as a template for developing the infant's right hemisphere. When the caregiver's face shares nonverbal information in resonant attuned consciousness, the exchange creates joy in both participants. Optimally we are conceived and birthed in resonant attunement, where positive emotional exchanges between our caregivers and us dominate our first year of life. These reciprocal attunement experiences shape our brain connections that fuel our desire for more resonant attunement and also strengthen a positive cycle that directs our growth into goodness and a morality of valuing based in a biological experience of the emotion called love (Carter, 1998; Porges, 1998) . We call this growth into goodness and a morality of valuing based on love our First Nature.
First Nature
We propose that from birth and throughout life our First Nature is a state of wholeness of consciousness where our attachments with others are secure, and where we see ourselves and others clearly without either bitterness or complaint. In a state of wholeness our brain neural networks are integrated and not split off by overwhelming and unrepaired dissonant attunement experiences (Shapiro, [1995 (Shapiro, [ ] 2001a Shapiro, 2001b) . When our neural networks are integrated, our minds tell coherent autobiographical narratives about our psychological and social circumstances (Ainsworth et al., 1978; Hesse, 1999; Hesse and Main, 1999; Hesse and Maine, 2000) and our spirits live in a state of resonant attunement.
Perhaps the purest experiences of our First Nature are transcendent experiences such as those of the monks and nuns whom Newberg and D'Aquili studied (D'Aquili and Newberg 1999) . SPECT (single photon emission computerized tomography) scans of the brains of American Buddhists practicing Tibetan meditation (via positiva) and Franciscan nuns engaged in contemplative prayer (via negativa) indicate increased activity in the attention association area, situated in the prefrontal cortex and richly interconnected with the limbic system, and decreased activity in the orientation association area, located in the posterior superior parietal lobe of the brain, and the right side of the brain is more active than the left. D'Aquili and Newberg posit two ways that this brain mediated state can happen. One way is through passive, quiescent stimulation of the parasympathetic nervous system, which corresponds to the via negativa in classical texts on mysticism. Like the nuns engaged in contemplative prayer, a person starts in his right attention association area with the will or intent to clear the mind of thoughts and words. This intent triggers a reverberating circuit, going to the right orientation association area, to the right hippocampus (memory center), to the right amygdala (emotional center), to the quiescent parts of the hypothalamus quiescently stimulating the parasympathetic nervous system, and then back to the right amygdala, to the right hippocampus, and back to the right attention association area directly. As an advanced level meditator continues to meditate, this circuit recruits more neural activity and accelerates the levels of parasympathetic stimulation within the brain. Experiences of immanent divine presence, of absolute unity or wholeness, or of empty divine reality, and of the self dissolving into a great unity are developed.
The via positiva, such as Tibetan meditation, achieved by focusing attention on an image, results from a different subsidiary circuit through the brain. D'Aquili and Newberg postulate that and Newberg, 1999, pp. 114-115) . This reverberating loop, in contrast to that elicited by the via negativa, results in an ecstatic state rather than a quiescent state. D'Aquili and Newberg argue that socially constructed theological ideas may enable or begin the process, but once the reverberating neurological loop is established, it is a specific physiological condition that would be the same for all experiencers regardless of the sociological or theological route used to achieve it. Once the process becomes ineffable (because the language parts of the brain are not involved), the experience is universal. The state produced is a state of ecstasy and peace in which one feels completely loved and completely loving. Both the monks and the nuns, when they experienced "absolute unitary being," perceived their state of consciousness as suffused with neutral or positive emotions (D'Aquili and Newberg, 1999; Newberg et al., 2001 ), what we call resonant attunement with the oneness of all creation.
"continuous fixation on the image presented by the right visual association area begins to stimulate the right hippocampus, which in turn stimulates the right amygdala, which in turn stimulates the arousal parts of the hypothalamus, generating a mildly pleasant sensation … Impulses then pass back to the right amygdala and hippocampus, gathering intensity as they go along. This then feeds back to the right attention association area, reinforcing the whole system with progressively intense concentration on the object" (D'Aquili
In a state of resonant attunement where our consciousness is experienced as 'whole,' joy motivates us to be good. This impulse to be good we call a primary incentive for good. A primary incentive for good is a wish to be good in order to bring pleasure to and experience pleasure with another because of the joy that resonant attunement brings.
Our worldview when we live in a state of wholeness, in our First Nature, derives from development within resonant attunement where we experience life as inherently good. Such an experience convinces us of four things: (1) Innocence, goodness, and a striving for integrity are primary. (2) Violence is reactive to the frustration of our desire for resonant Morrison and Severino, Toward a (Severino and Morrison, 1999) . Reparation is a process of healing states of split consciousness that have resulted from dissonant attunement experiences. When the split results from a non-traumatic dissonant attunement experience, such as occurs in socialization, it is relatively easy to repair. For example, her mother's "no" in response to two-year-old Susie's behavior will cause Susie to stop in her tracks as her consciousness splits between her experience of herself as small and disapproved and her experience of her mother as large and disapproving. If her mother can both disapprove of Susie's behavior and also resonantly attune to Susie's painful state of experiencing disapproval, she can help Susie understand that "no" reflects neither bad Susie nor bad mothering but Susie's growth and her mother's appropriate new expectations of her daughter. In other words, her mother repairs Susie's state of split consciousness by helping her develop a capacity for learning from and repairing the unavoidable dissonant attunement experiences she will encounter in life.
Reparation of traumatic dissonant attunement experiences is more difficult. Reparation requires a profound emotional re-experiencing of the dissonant attunement with a person whom we trust and who is resonantly attuned to us (Schore, 2003b) .
Our morality when we live in a state of wholeness, in our First Nature, expresses valuing based in love. We manifest in our behavior how we attune to others, which expresses who we are. When we attune in resonance, our biology reflects being loved and loving (Carter, 1998; Porges, 1998) , being valued and valuing. We willingly accept being good and give permission for others to be the same. Second nature When we live in dissonant attuned consciousness, we live in what we call our Second Nature. In our Second Nature we live in a state of split consciousness where our attachments to others are insecure, and where we develop strategies, self-images, and behaviors to cope with the distressing experiences of traumatic and unrepaired dissonant attunements. Just as there are different patterns of insecure attachments (Ainsworth et al., 1978; Henry and Wang, 1998) , there are different patterns of Second Nature. But, in each pattern of Second Nature our brains contain information that is not integrated with our other knowledge (Shapiro, [1995 (Shapiro, [ ] 2001a Shapiro 2001b) . It is as though a bunch of neurons form a closed circuit where the original trauma is not processed in an integrated way. This "closing off" attempts to diminish the pain of the trauma by keeping the pain out of awareness both within us and between others and us. This maneuver creates an illusion that the trauma is repaired. The illusion partially keeps out of awareness the very alive overwhelming and unrepaired dissonant attunement.
This self-deceit distorts our consciousness by "walling off" the most unacceptable parts of our relationships and ourselves. We feel in control of our pain but the "walled off" elements continue to live and determine our understanding of life. When our neural networks are not integrated, our minds do not tell coherent autobiographical narratives about our psychological and social circumstances (Ainsworth et al., 1978; Hesse, 1999; Hesse and Main, 1999; Hesse and Main, 2000) , and our spirits live in a state of unrepaired dissonant attunement. Morrison In a state of split consciousness, fear (Henry and Wang, 1998; Wang, 1997) motivates us and sidetracks us from our primary incentive for good into secondary incentives for good. Secondary incentives for good are those ways we try to do good in order to avoid the feared consequences of not "behaving properly." They are behaviors we develop to stay in relationship even though we are now in a state of split consciousness. We prefer naming them secondary incentives for good (rather than defense mechanisms, habitual behaviors, or personality strategies) to emphasize that human beings, even in states of split consciousness, yearn to be in resonant attunement where goodness prevails. Secondary incentives for good become problematic when we use them excessively and lock ourselves into rigid patterns. Then we no longer invigorate ourselves with the fullness of our emotions that resonant attunement with others brings. Instead, fear constricts us. We strive to deny or ignore painful emotions such as anxiety, shame, helplessness, and despair, which are inevitable in life and essential for informing us that we have fallen out of resonance.
Our worldview when we live in a state of split consciousness, in our Second Nature, derives from development within unrepaired dissonant attunement where we experience fear, despair, and rage in response to overwhelming and unrepaired frustration of our desire for resonant attunement. Such unrepaired dissonant experiences convince us that: (1) Violence is primary and inevitable; we feel that it exists from the beginning of time. (2) Violence seems inherent in our being. (3) We feel that only by channeling its expression can we manage violence. (4) We use stronger violence to eradicate less strong violence and conclude that violence fixes things (Severino and Morrison, 1999) .
Our morality when we live in a state of split consciousness, in our Second Nature, expresses judging based in fear (Henry and Wang, 1998; Wang, 1997) . In a biological state of fear we willfully judge our behavior and the behavior of others and willfully apply rules to others and ourselves in the belief that we can eliminate evil by force.
Psychobiospiritual personhood
Naturally, we live in both our first and our second nature. When we live in our second nature, we can be restored to our first nature by reparation within resonant attunement. When we live in our first nature, we can be pulled into our second nature by unrepaired dissonant attunement.
